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TOM TAT

Mang cau dai dugc thu hoach va bao quan ngay khi dat d¢ chin sau thu hoach. Mang cau
dai dwoc xir Iy bang dung dich chitosan 2% va dé kho tu nhién. Sau ¢6 mang cau dai s& duoc
cho vao thung carton va dit zeolite/Cu?* vao thung mang di bao quan & nhiét d6 10 °C + 1 °C
trong kho lanh, do am 80% - 85%. Két qua vai lugng 5 goi (5 g/goi) Zeolite/Cu?*/thing cho
phép duy tri Chat luong cua qua tot va toc do chin 1au hon. Gia tri cam quan va dinh dudng
ctia mang cau van duoc duy tri trong sudt thoi gian bao quan 12 ngay & 10 °C.

Tur khoa: Mang cau dai, chitosan, zeolite/Cu?*, bao quan mang cau dai.

1. MO DAU

Mang cau dai (Annona squamosa L.) Ia loai qua hd hap dot bién va cé thoi gian luu trit
rat ngan do qué trinh chin nhanh caa qua sau khi thu hoach [1-3]. Qua chin tré nén mém va co
thé an trong 1-2 ngay & nhiét do phong, thoi gian luu trix ngan [4]. Su mém cua qua la nhiing
ly do chinh cho su giam vé chat lugng va nhuoc diém chinh dbi véi thi trudng xuét khau cho
trai cly nay [5]. Do d6 diéu quan trong la cai thién viéc bao quan va kéo dai thoi gian luu trix
clia qua mang cau.

Zeolite/Cu?* c6 dugc st dung dé hip thy ethylene, ting thoi gian bao quan trai cay, khong
doc, it anh huong boi nhiét d6 va do am. Zeolite/Cu?* ¢d thé hap thu nhanh céc loai khi nhu
metan, ethylene. Cac nha khoa hoc My da phat trién loai san pham chira thanh phan chinh la
zeolite dang l6ng c6 kha ning loai bé kim loai ning, doc t6, cac chét giy ung thu, dugc Cuc
Quén 1 va Duoc pham (FDA) My cong nhan an toan, ching dugc cong nhan 1a thuc pham bo
sung dugc sir dung chu yeu loai bo kim loai nang va cac chat doc hai khac c6 hiéu qua va an
toan. O mot sé nuéc & Pong A da dua ra thi truong cac loai bao bi co kha ning hap thu ethylene
tir vat liéu c6 chira zeolite. Luu trir nbng san trong cac tui polyetylene (PE) c6 chira zeolite ¢6
thoi gian bao quan 1au hon do kha ning hap thy cao gitp loai bo dang ké lugng ethylene, gitp
diéu kién khong khi tré' nén bao hoa [6].

Chitosan 1a mot polymer sinh hoc duoc ng dung nhiéu trong bao quan tréi cay sau thu
hoach, nho tinh chét tao mang bao quan, chdng mét nudc, 1am giam qua trinh méat nuéc cua
qua. Mang chitosan kha dai, khé xé rach, c6 d6 bén tuong duong véi mot sb chat déo van duoc
ding 1am bao géi. Chitosan khong tan duoc trong nuéc, tan tdt trong méi truong acid lodng s&
tao thanh mot dung dich keo nhét trong sudt dugc ung dung trong nhiéu linh vyc nhu my
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pham, duoc pham, thuc pham [7]. Bao goi bang mang chitosan gitp tc ché duoc hoat tinh oxy
héa cua cac polyphenol, lam thanh phan cua anthocyamin, flavonoid va tong luong cac hop
chat phenol it bién ddi, gitr cho qua twoi 1au hon [8]. Vi vay muc dich cta d& tai nay la nghién
ctru kha ning anh hudng ciia chitosan va zeolite/Cu?* (zeolite/Cu?* ¢6 thé tai sir dung don gian
bang cach siy) dén chét lugng cua qua mang cau sau thu hoach [9].

Hién nay, dién tich trong mang cau dai ngay cang tang, thi trudong tiéu thu ngay cang
dugc mé rong, dac biét 1a thi truong xuat khau. Tuy nhién, do thoi gian bao quan trai mang
Cau rat ngan nén khé dua di tiéu thy ¢ thi truong xa duoc, chu yéu 1a tidu thu trong nudc nén
gia tri mang lai chua cao. C6 mot s6 cdng ty tinh Tay Ninh chuyén thu gom, xuat khau méng
cau da van chuyén bang may bay dé xuat sang Nhat Ban, Han Qudc, nhung sb luong chua
nhiéu, gia thanh san pham cao. Con lai, da sé cac vya thu mua tréi cdy ciing nhu néng dan déu
thu hoach va ban trai cay theo tap quan, khdng co qui trinh bao quan sau thu hoach. Diéu nay
gay anh huong khong nho dén chat lwong san pham va hiéu qua kinh té. Thoi gian gan day
van d& nay dugc cac nha vuon rit quan tim va dic biét cac cong trinh nghién ctu bao quan
trai cay sau thu hoach ciing dang cho nhiing két qua kha quan. San pham ndng san thuong theo
mua vy, néu khdng bao quan dé van chuyén, ché bién 1au dai dwoc thi ton that rat I1on cho nén
kinh té, anh huong nhiéu dén xa hoi, chiu thiét thoi nhiéu nhat 12 néng dan va nang né nhat do
la ngudn thuc pham cho con nguoi.

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u va héa chit nghién ciru

- Mang ciu dai dang trong giai doan :[hu hoach dugc tréng & khu vire Duong Minh Chau,
tinh Tay Ninh duoc thu hoach vao thoi diem thu hai 78 + 2 ngay tinh tir lac dau qua, lva chon
nhitng qua dong deu ve kich thudc va khoi luong (1 kg tir 2 den 3 trai), loai bé nhitng qua tray
Xudc va rua sach bang nugce (Hinh 1).

- Chitosan (Chitoworld: Mw = 573 kDa va d¢ deacetyl hoa 95%), axit lactic (Merk).

- Zeolite/Cu?* khéi lwong 59/g6i: Zeolite/Cu?* dugc tao ra bang cach can 1kg zeolite (bot)
dugc ngam trong 1,5 L nudc cat, b sung HNO3 2N va nuéc vao coc thiy tinh chira zeolite dé
trung hoa pH = 6,5 va dat thé tich cudi cung 1a 4 L. Can 0,42 kg CuSOs. 5H,0 duoc hoa tan
trong 500 mL nudc cat rdi nho tir tir vao hdn hop zeolite, sau d6 hdn hop duoc khuay tir 200
vong/pht trong 2 gior & nhiét do phong dé hoan tat trao d6i Cu?*véi zeolite. Sau d6, hdn hop
Cu?*/zeolite duoc loc qua gidy loc loai bo nudc va siy & nhiét d6 70 °C dén khi do 4m dat
khoang 5% [9].

Hinh 1. Mang cau dai sau thu hoach

2.2. B6 tri thi nghiém

Mang cau dai duoc cho vao thung carton (15 kg/thung) dua vé phong thi nghiém trong
thoi gian 3 gior va duoc xir ly loai bo rép sap, cat chira cubng dai 01 cm, dung khan am lau so
b& mat qua (tranh hd hdp manh do stress). Tién hanh nhing qua mang cu vao dung dich
chitosan 2% (w/v) trong axit lactic 1% (v/v) trong 1 ph(t, vot qua ra va dé réo o nhiét do phong
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trong 2 gio. Sau d6, qua mang cau duoc cho vao thing carton 3 16p day 5 mm (27 cm x 35 cm
x 37 cm), ¢6 duc 15 (4 15/thung) thong gi6 kich thuge 2,5 cm duoc bé tri di xting nhau (2 mat
bén). Thung carton dugc 16t 1 16p giay bao xudng day, xep lan luot céc lugt qua mang cau vao
thing (chd y xép cudng qua xudng phia duéi), khi xép hét Iuot can c6 1 16p gidy bao ngin
céch gitra cac luot tranh xudc qua va tham tim. Bat Zeolite/Cu?* vao thung voi ty 1€ 1, 2, 3, 4,
5 g6i Zeolite/Cu?*/thung (Hinh 2). Sau d6, qua dugc mang di bao quan & nhiét o (10 + 1)°C,
d6 am 80 - 85%, trudc khi bao quan qua mang cau dugc cho vao giir ¢ (28 + 1)°C, trong 2 gio
réi mai tién hanh bao quan & (10 + 1)°C, dé khong gay stress cho qua.

Tién hanh Idy mau (mdi mau lay 3 qua) sau 24 gio dé phan tich cac chi tiéu.

Hinh 2. Céach b tri géi Zeolite/Cu?* trong thiing mang cau

2.3. Phuwong phap phén tich

- Mau sic V6 qud: st dung may so mau Color Checker Nippon Denshoke NR-1 (Nhét).
Xac dinh mau sac vé tai 5 vi tri khac nhau trén vo qua dé lay gia tri trung binh.

- Acid ascorbic: xac dinh theo TCVN 6427-2:1998.
- Pudng téng cua trai duge xac dinh bang phuong phap phenol [10].

- Hao hut khoi lwong trong qua trinh bao quéan xac dinh bang can. Tién hanh xac dinh chi
tiéu 24 gio 1 lan, theo ddi den hét thoi gian bao quan.

(myg —m,,) <100
mO

20 A =

Trong d6:  %A: phan trim hao hut khéi luong (%)
mo: khéi luong qua ngay 0
mn: khéi luong qua tai thoi diém h
- Cach do do cung: Sir dung méy do d¢ cing Fruit Hardress Tester FHM - 5 (Nhat), xac
dinh tai 3 vi tri khac nhau theo chiéu doc cuia qua mang cau dai dé lay gia tri trung binh.

2.4. Phuong phap xir ly s6 liéu
Trong nghién ciru ndy, mdi thi nghiém dugc tién hanh Iap lai ba lan, két qua dugc trinh

bay ¢ dang gia trj trung binh +SD. Cac két qua dugc tinh toan bang phan mém théng ké Minitab
17. o6 thi dugc vE bang Microsoft Excel 2013.

3. KET QUA VA THAO LUAN

3.1. Sy thay d6i mau sic vé qua mang ciu dai bao quan bing chitosan két hop véi
zeolite/Cu® & 10°C

Mau sic vo qua la mot chi tiéu cam quan rat quan trong de danh gia chat lwong cua rau
qua. Ngudi tiéu ding coi mau sic la tiéu chi quan trong dé quyét dinh mua hay khéng. Déi véi
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mang cau dai an tuoi thi thu hoach khi trai dat o chin sinh Iy Ia t6t nhat. Con méang cau dai
thu hoach véi muc dich bao quan, van chuyén di xa hoic khong dung ngay thi nén thu hoach
khi trai dat do chin ky thuat. Khi dé chat luong va kha ning bao quan duoc bao dam do mang
cau dai sau thu hoach van cé su bién ddi mau sic nht dinh.

Nhom tac gia tién hanh nghién ctru sy bién ddi mau sic vo qua mang cau dai bang may
SO mau thé hién qua do bién doi mau sac L* va b*. Gia tri L*, b* bién dong cang nhiéu thi su
bién d6i mau sic cang Ion. Mau sic vo mang cau dai bién ddi do cac hoat dong sinh 1y, sinh
héa truge khi thu hoach va trong qua trinh bao quan. Zeollte/Cu2+ s€ hat khi ethylene, kim ham
su gia hoa cua qua nén han ché duoc sy bién doi mau sic cua qua.

Két qua nghién ctru duoc thé hién ¢ hinh 2, cho thay chi s6 L* déu giam & tat ca cac
nghiém thirc. Qua & nghiém thuc 1, 2 g6i zeolite/Cu?*/thling chin sau ngay thir 9 va bi hu hong
do vi sinh vat, nAm méc sau 12 ngay bao quan. Céac nghiém thac con lai giam cham hon,
nghiém thtic 5 g6i zeolite/Cu?*/thiing c6 chi s6 L* giam thap nhat sau 12 ngay bao quan.
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Hinh 3. Gi4 tri chi s6 L* caa mau sic vo qua mang cau dai bao quan bang chitosan két hop
Zeolite/Cu?* theo thoi gian bao quan ¢ 10 °C
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Hinh 4. Gia tri chi sb b* ctia mau sic vo qua mang cau dai bao quan bang chitosan két hop
Zeolite/Cu?* theo thoi gian bao quan ¢ 10 °C

Sy bién d6i mau sic vo qua ciing dugc thé hién bang gia tri b*. Tuy nhién, theo thoi gian
bao quan, chi s b* c¢6 xu hudng ting dan. Nghiém thirc 1, 2 goi Zeolite/Cu?*/ thing c6 gia tri
b* ting manh nhat sau 9 ngay bao quan va bi hu hong sau 12 ngay bao quan. Nghiém thic 5
g6i Zeolite/Cu?*/ thiing c6 gia tri b* ting cham nhét sau 12 ngay bao quan.

90



Nghién ctiu dnh huéng cua chitosan két hop zeolie/Cu2* d@én qua trinh bdo quan mang cau dai...

3.2. Su thay d@6i @9 cing cua qua mang cau dai bao quan bing chitosan két hop véi
Zeolite/ Cu?* ¢ 10°C
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Hinh 5. Do cing (kg/cm2) qua méng cau dai bao quan bang chitosan két hop
Zeolite/Cu?* theo thoi gian bao quan ¢ 10 °C

Qua Hinh 5, cho thiy do ciing cia méng cau dai giam dan ¢ tat ca cac nghiém thirc theo
thoi gian bao quan. P6i véi nghiém thic 1, 2 g6i zeolite/Cu?/thung d6 ciing cua méng cau dai
giam manh sau 9 ngay bao quan va qua bi mém nhiin, hu khi bao quan dén ngay thir 12. Cac
nghiém thtc con lai 3 géi, 4 goi, 5 goi zeolite/Cu*/thiing cho két qua do cing giam it hon sau
12 ngay bao quan. Chat lwong bao quan mang cau dai bang zeolite/Cu?* cang tét thi 6 cing
cua qua giam cang it, thoi gian bao quan qua cang lau.

3.3. Su thay d6i ham lwong Vitamin C (mg%) ciia qui ming ciu dai bao quan bing
chitosan két hgp véi zeolite/Cu?* & 10 °C

Vitamin C la mét thanh phan dinh dudng quan trong trong rau qua noi chung cling nhu
mang cau dai noi riéng. Thong thuong vitamin C thuong hao hut nhieu trong qué trinh bao
guan. Sy bién ddi ham luong vitamin C trong mang cau dai duoc thé hién qua Hinh 6.
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Hinh 6. Ham luong Vitamin C (mg%) qua mang cau dai bao quan bang chitosan
ket hop Zeolite/Cu?* theo thoi gian bao quan ¢ 10 °C

Ham lugng Vitamin C cua mang céy dai & nghiém thirc 1 va 2 g6i Zeolite/Cu?*/thung
tang manh nhat vao ngay thu 3 va giam dan sau 9 ngay bao quan. Ham lugng Vitamin C cua
nghiém thirc 5 g6i Zeolite/Cu?*/thung giam it nhat (17,510 mg%) sau 12 ngay bao quan. Ham
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lwong vitamin C giam la do trong qua trinh bao quan dé bj oxy héa va chuyén thanh dang
dehydroascorbic [11]. Ngoai ra vitamin C con bi oxy héa bai enzyme ascorbinase khi c6 mat
cua Oz khong khi, phu hop véi két qua nghién ctru cua Trang Si Trung va cong su (2011) khi
bao quan mang cau bang chitosan két hop boc bang tdi nhua polyethylene [12].

3.4. Sw thay doi ham lwgng dwdng tong (Mg/g) ciia qua mang cau dai bio quan bang
chitosan két hop véi Zeolite/Cu?* ¢ 10 °C

Trong qua trinh bao quan hau hét cac thanh phan hoa hoc déu bi bién d6i do tham gia hd
hap va do hoat dong cua enzyme. Do duong tham gia chu yéu vao hd hap nén lugng duong
giam nhung thyc té khi qua cang chin thi lugng dudng cang cao. Do la do tinh bot chuyén héa
thanh duong va lugng duong tao ra nhiéu hon luong duong bi mét di. Hoat dong cua enzyme
c6 tac dung truc tiép dén su thiy phan cac chat glucid tao thanh duong, protopectin thanh
pectin lam qua mém ra. Su chuyén hda tinh bot thanh dudng hoa tan ciing dwoc Vishnu va
cong su cdng b (2000).

Trong qua trinh bao quan, d6 ngot ciia mang cau dai ting dan, véi nghiém thic s6 1,2 goi
Zeolite/Cu?*/thuing sau 9 ngay bao ham lugng duong tong ting nhanh (Hinh 7) do qua chin va
bi hu hong sau 12 ngay bao quan. Ham luong duong tong cua nghiém thuc 5 goi
Zeolite/Cu?*/thiing tang it nhat sau 12 ngay bao quan. Ham luong duong tong tang it do quéa
trinh bién ddi sinh ly, sinh héa ciia mang cau dai dién ra cham. Diéu nay ching to cang ting
sb goi Zeolite/Cu?* thi thoi gian bao quan cang lau. Két qua nay phu hop véi két qua nghién
cau cua Trang Si Trung va cong sy (2011) [12].
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Hinh 7. Ham luong duong tong (mg/g) cia qua mang cau dai bao quan bang chitosan
két hop Zeolite/Cu2+ theo thoi gian bao quan ¢ 10 °C

3.5. Su hao hut Kkhdi lwgng tu nhién (%) ciia qua mang ciu dai bao quin bz“lng chitosan
két hgp véi Zeolite/Cu?* & 10 °C

Trong qué trinh bao quan su giam khéi luwgng ty nhién cua qua la do sy thoat hoi nudéc
va sy tén hao cac chét hiru co trong qué trinh hé hp. Trong bét ki diéu kién ton trir nao khéng
thé khong tranh khoi sy giam khéi lugng ty nhién. Tuy nhién, khi tao dugc diéu kién ton trix
t6i wru c6 thé giam khoi lugng nay, dudi day 1a do thi danh gia sy ton that khdi lwong ty nhién
ctia mang cau dai trong qua trinh bao quan & nhiing nhiét d6 khac nhau.
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Hinh 8. Hao hut khéi Iuwgng (%) qua mang cau dai bao quan bang chitosan két hop
Zeolite/Cu?* theo thoi gian bao quan & 10 °C

Két qua cho thiy hao hut khéi lwong & tit ca cac mau déu ting 1én theo thoi gian bao
quan nhung cac mau c6 s6 luong goi Zeolite/Cu?* cang nhiéu thi ty Ié hao hyt thap hon nhiéu
s0 v6i mau 6 s6 luong it. Bidu ndy chirng té viéc bao quan mang cau dai biang chitosan két
hop véi Zeolite/Cu?* ¢6 anh hudng dén ty 16 hao hut ciia mang cau dai trong sudt qué trinh bao
quan, va phi hop véi két qua nghién ctiu ciia Trang Si Trung va cong su (2011) [12].

Hinh 9. Qua mang ciu dai bao quan két hop zeolite/Cu?* va chitosan & 10 °C

(A) Qua mang c4u dai nguyén liéu ban dau (B) Qua mang cau dai bao quan véi 1 goi
zeolite/Cu?* sau 9 ngay bao quan

(C) Qua mang c4u dai bao quan véi 2 goi (D) Qua mang c4u dai bao quan véi 3 goi

zeolite/Cu?* sau 9 ngay bao quan zeolite/Cu?* sau 12 ngay bao quan

(E) Qua mang cau dai bao quan véi 4 goi (F) Qua mang cau dai bao quan voi 5 goi

zeolite/Cu?* sau 12 ngay bao quan zeolite/Cu?* sau 12 ngay bao quan
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Bdng 1. Anh huéng cua nhiét do bao quan dén chat lwong cam quan cua trai mang cau
dai trong qué trinh bao quan biang chitosan két hop véi zeoilte/Cu?* & 10 °C

Nghiém thirc Chi tiéu cam quan sau thoi gian bao quan

1 goi Tréi mang cau trén vo xuat hién nhiéu dém den, thit qua chuyén
vang, mém nhiin, c6 mui, vi la, hu héng nhiéu

2 goi Trai mang Cau trén vo xuét hién dom den, thit qua bat dau chuyén
vang, mém, c6 mui, vi cia mang cau

3 goi Trai mang Cau trén vo xuét hién d6m den, thit qua bat dau chuyen
vang, mém nhiin, c6 vi ngot gat, mui trong ddi cuia mang cau

4 goi Qua c6 mau vang, thit qua mau tring nga, thit qua hoi nhao, vi ngot
dam, mui thom ctia mang cau dai

5 goi Qua c6 mau hoi vang dic trung, thit qua mau tring nga, dai, réo, vi
ngot thanh, mui thom dac trung cua mang cau dai

Qua Bang 1 cho thiy, mang cau dai duoc bao quan ¢ & 10 °C & nghiém thic 5 goi
zeolite/Cu?*/ thiing ¢6 vé mau hoi vang ddc trung, thit qua co mau trang nga hoa quyén vaéi vi
ngot va mui thom dac trung. Mang cau dai giit dugc mau sic, ham lugng vitamin C, duong
téng t6t nhat, sy hao hut khoi luong, d6 cung cua qua giam it nhat glup giam t6n that sau thu
hoach, gidp bao quan van chuyén di xa, giit duoc chit luong khi dén tay ngudi tiéu ding.

4. KET LUAN

Trong nghién ciu ndy, chitosan két hop véi Zeolite/Cu?* cé tac dung tot trong viéc bao
quan méang cau dai sau thu hoach. Mang cau dai duoc xu Iy bang dung dich chitosan 2% két
hop vai zeolite/Cu?*5 g/5 gdi/thung bao quan & 10 °C lam cham qua trinh chin, giam cuong
d6 ho hap va c6 thé kéo dai thoi gian bao quan dén 12 ngay ma Van duy tri dugc gia tri cam
quan va dinh dudng. Két qua nghién ciru bude dau cung cip mot s6 thong tin co ban vé anh
huong cua chitosan két hop voi Zeolite/Cu?* trong bao quan mang cau tir d6 lam co so dé
nghién ctru ttng dung trén céc loai trai cay khac.
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ABSTRACT

EFFECT OF THE COMBINATION OF CHITOSAN AND ZEOLIE/CU?*
ON THE PRESERVATION OF SUGAR APPLE (Annona squamosa L.)

Pham Quang Thang®", Le Si Ngoc?, Pham Thi Ha Van?,
Nguyen Chau Anh?, Vu Thi Thu Thao?
The High tech Agriculture Research and Development Center
?Infrastructure Exploitation Center
*Email: quangthangl.ahrd@gmail.com

Sugar apples were harvested and stored immediately when they reached harvesting
maturity. Sugar apples were dipped in 2% chitosan and were then air-dried. After that, they were
put into the carton and placed zeolite/Cu?* in a barrel and the fruit was stored at (10 £ 1)°C in
cold storage, humidity 80 - 85%. The results revealed that the preservation of the sugar apples
with 5 packets (5 g/packets) of zeolite/Cu?*/barrel after coating them with 2% chitosan was
better. Sensory and nutritional qualities of the fruits were maintained through a storage
period of 12 days at 10 °C.

Keywords: Anona squamosal L., chitosan, zeolite/Cu?*, the presservation of sugar apple.

95



